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Science is providing us the tools to diagnose and treat the infection before it causes damage. For some decades now, 
bacteria known as probiotics have been added to various foods because of their beneficial effects for human health. 
It comprises knowledge of the relationship between diet and health and the effects of food ingredients on physio-
logical functions and health. Probiotics are commonly consumed as part of fermented foods with specially added 
active live cultures; such as in yogurt or as dietary supplements. The potential application of probiotics for oral 
health has recently been the focus of attention for various health researchers. The number of products containing 
probiotics entering the market is increasing. These products usually contain streptococci, lactobacilli or bifidobac-
teria. The application of probiotic strategies may, in near future provide an end to many infections occurring in oral 
cavity. This article summarizes the currently available data on the potential benefits of probiotics for oral health and 
potential risks associated with them.
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Introduction
With the advancements in the field of asepsis increasing 
by leaps and bounds, various methodologies for contro-
lling microorganisms and their products is the major in-
novation amongst the scientists worldwide. At the same 
time, some microorganisms are being deliberately added 
during processing of foods such as sausages, cheese, yo-
gurt and fermented milk products (1).
 In 1907 the Ukrainian-born biologist and Nobel laureate 
Elie Metchnikoff realized that consumption of Bulgarian 
yoghurt (which contains lactic acid bacteria) was good 
for health. Metchnikoff worked at the Pasteur Institute 
in Paris and had discovered Lactobacillus bulgaricus, 
a strain he later introduced into commercial production 
of sour-milk products in France and throughout Europe. 
The concept of probiotics was thus born and a new field 
of microbiology and was opened (2).
The term probiotics, the antonym of the term antibio-
tics, was introduced in 1965 by Lilly and Stillwell (3) as 
substances produced by microorganisms which promote 
the growth of other microorganisms. Since then various 
definitions for probiotics have been proposed (Table 1).
Several clinical studies have already demonstrated the 
effectiveness of certain probiotics in the treatment of 
systemic and infectious diseases but their relationship 
with oral health had a limited study. The aim of this re-
view is to highlight possible mechanisms of probiotic 
bacteria in the oral cavity and to summarize observed 
effects of probiotics with respect to oral health. Also 
safety concerns and future aspects are briefly discussed.
Mechanism of probiotics 
Several mechanisms have been proposed to explain how 
probiotics work. The general mechanisms of probiotics 
can be divided into three main categories (6) (Table 2). 
               Definition                      Year  with reference
Substances produced by mi-
croorganisms that promote the 
growth of other microorga-
nisms 
1965             
Lilly & Stillwell (3).
A preparation of, or a product 
containing, viable, defined mi-
croorganisms in sufficient num-
bers, which alter the microflora 
(by implantation or coloniza-
tion) in a compartment of the 
host and as such exert beneficial 
health effects in this host
2001              
Schrezemeir & de 
Vrese (4).
Live microorganisms that, 
when administered in adequate 




Table 1. Definitions of probiotics
The term probiotic is a relatively new word meaning ‘for 
life’ (4) and it is currently used when referring to bacte-
ria associated with beneficial effects on humans and ani-
mals (5). The belief in the beneficial effects of probiotics 
is based on the knowledge that the intestinal flora can 
protect humans against infection and that disturbance 
of this flora can increase susceptibility to infection. The 
bacteria in yogurt and fermented milk products constitu-
te the most important source of probiotics for humans. 
The vast majority of probiotic bacteria belong to the ge-
nera Lactobacillus, Bifidobacterium, Propionibacterium 
and Streptococcus (1).
The mechanisms of probiotic action in the oral cavity 
could be analogous to those described for the intestine.
In oral cavity, probiotics tend to create a biofilm, acting 
as a protective lining for oral tissues against oral disea-
ses. Such a biofilm keeps bacterial pathogens off oral 
tissues by filling a space which could have served as a 
niche for pathogens in future; and competing with cario-
genic bacteria and periodontal pathogens growth (7).
Probiotics and oral health
Given the widespread emergence of bacterial resistance 
to antibiotics, the concept of probiotic therapy has been 
considered for application in oral health. Dental caries, 
periodontal disease and halitosis are among the oral di-
sorders that have been targeted. An essential condition 
for a microorganism to represent a probiotic of interest 
for oral health is its capacity to adhere to and colonize 
various surfaces of the oral cavity (1).
Lactobacilli constitute about 1% of the cultivable oral 
microflora in humans. Lactobacilli are extremely aci-
duric and can withstand a pH as low as 3.5, which is 
a prerequisite to survive the low-pH transition into the 
intestines. Bifidobacteria are the predominant anaerobic 
bacteria naturally occurring within the small intestinal 
lumen and play a critical role in maintaining the equi-
librium among normal (8). The survival of various pro-
biotics used by the dairy industry (specifically, species 
Table 2. Mechanism of probiotics
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Twetman et al. (16) used L. reuteri containing chewing 
gum in 42 healthy patients and assessed its effects on 
crevicular fluid volume, cytokine (interleukin-1β, inter-
leukin-6, interleukin-10, and TNF-α) levels, and blee-
ding on probing. Crevicular fluid volume, as well as 
TNF-α and interleukin-8 levels, and bleeding were sig-
nificantly reduced (10, 16). In a similar study, patients 
with moderate to severe gingivitis who were given either 
one of two L. reuteri formulations had reduced plaque 
and gingivitis scores compared to a placebo group (17). 
Similarly, the regular (three times daily for eight weeks) 
intake of tablets containing Lactobacillus salivarius (L. 
salivarius ) WB21 resulted in benefits in terms of pocket 
probing depth and plaque index in individuals at high 
risk of periodontal disease (smokers) compared to a pla-
cebo control group (18). In one recent study published 
in 2005 (19), the prevalence of lactobacilli, particularly 
Lactobacillus gasseri (L. gasseri) and Lactobacillus fer-
mentum (L. fermentum), in the oral cavity was greater 
among healthy participants than among patients with 
chronic periodontitis. Riccia et al. (20) studied the anti-
inflammatory effects of Lactobacillus brevis (L. brevis) 
in a group of patients with chronic periodontitis. The 
treatment, which involved sucking on lozenges contai-
ning L. Brevis over a period of 4 days, led to significant 
improvements in the targeted clinical parameters (pla-
que index, gingival index, bleeding on probing) for all 
patients.
Together, these observations suggest that lactobacilli 
residing in the oral cavity could play a role in the oral 
ecological balance. Again, although encouraging results 
have been observed, most studies have been fairly short. 
Furthermore, in some studies the observed differences 
were quite small, though statistically significant.
Probiotics and halitosis
Oral halitosis refers to bad breath originating from the 
oral cavity. It regularly affects about one in four adults 
and frequently is caused by bacteria infecting the dor-
sal surface of the tongue and producing volatile sulfur 
compounds (VSCs) (21). Although halitosis generally is 
considered to be an aesthetic problem, it may have im-
plications for systemic health. Increased VSC levels also 
may play a role in the link between oral infection and 
systemic diseases such as heart disease and preterm low 
birth weight. A study by Kang et al. (22) reported the 
ability of various strains of Weissella cibaria (W. Ciba-
ria) to decrease the production of volatile sulphur com-
pounds by Fusobacterium nucleatum (F. Nucleatum). 
Various probiotic products are marketed for both mouth 
and gut associated halitosis, although their efficacy de-
mands more clinical studies.
Safety of probiotics
Different strains of same species may possess different 
of both Lactobacillus and Bifidobacterium) in saliva and 
their adherence to oral surfaces was assessed by Hau-
kioja et al. (9). They found that all of the tested strains 
survived well in saliva, but they varied widely in their 
capacity to adhere to the surface of teeth and oral muco-
sa. More specifically, species in the genus Lactobacillus 
had an adherence capacity superior to that of the Bifido-
bacterium species (9). 
Probiotics and dental caries
To have a beneficial effect in limiting or preventing den-
tal caries, a probiotic must be able to adhere to dental 
surfaces and integrate into the bacterial communities 
making up the dental biofilm. It must also compete with 
and antagonize the cariogenic bacteria and thus prevent 
their proliferation (1). Probiotics can reduce the risk for 
a high Streptococcus mutans (S. mutans) level occu-
rrence (10). Çaglar et al. (11), in a comparative study 
of S. mutans reduction effects by several probiotic ad-
ministration forms, showed a reduced S. mutans level 
in patients receiving fluid or tablet probiotic forms. In 
another recent study by Çaglar et al. (12), the effect of 
xylitol and probiotic chewing gums on salivary Strepto-
cocci mutans and Lactobacilli was evaluated. The study 
included 80 healthy young adults randomly divided into 
four study groups: A, probiotic gum group; B, xylitol 
gum group; C, probiotic + xylitol gum group; and D, 
placebo gum group. A reduced S. mutans level was ob-
served in subjects using probiotics or xylitol enriched 
chewing gum.  However, no synergic effect was seen 
when combining both agents.
Nikawa et al. (13) reported that consumption of yoghurt 
containing Lactobacillus reuteri (L. reuteri) over a pe-
riod of 2 weeks reduced the concentration of S. mutans 
in the saliva by up to 80%. Comparable results were ob-
tained by incorporating probiotics into chewing gum or 
lozenges (1). In a study by Nase et al. (14), they found 
that children consuming milk containing probiotic, par-
ticularly those 3–4 years of age, had significantly fewer 
dental caries and lower salivary counts of S. mutans than 
controls. These promising results suggest a potentially 
beneficial application of probiotics for the prevention of 
dental caries.  
Probiotics and Periodontal Disease
There are fewer experimental studies exploring probio-
tic use in periodontal diseases, partly reflecting a poorer 
understanding of the precise aetiology of the disease and 
of the conditions that promote health. From a periodon-
tal view, the effect of probiotics tablets on gingivitis and 
different grades of periodontitis was studied by Grudia-
nov et al. (15). The treatment of the patients of control 
group was provided by drug ‘Tantum Verde’ (7). Probio-
tics treatment resulted in better microbiota normaliza-
tion than control group (7, 10).
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characteristics, necessitating rigorous strain selection 
before being labelled as probiotic. Some probiotic stra-
ins have been in use for many years and have excellent 
safety records. Most probiotic bacteria are weakly pro-
teolytic and, for example, Lactobacillus bulgaricus, was 
shown to be incapable of degrading some host tissue 
components. However, there have been some cases of 
bacteraemia and fungaemia associated with probiotic 
use, although these have been in subjects who are im-
munocompromised, or who suffer from chronic disease 
(23). An individual who had been consuming Lactoba-
cillus rhamnosus (L. rhamnosus) in a probiotic prepa-
ration developed Lactobacillus endocarditis following 
dental treatment in finland (24).
Although long-term colonization by probiotic bacteria 
is unlikely, albeit possible, potential adverse effects of 
probiotic bacteria in the oral cavity have not been a sub-
ject of much intensive research; however, probiotic pro-
ducts are widely in use; therefore, when dental health is 
considered, the acidogenicity of lactobacilli and bifido-
bacteria cannot be overlooked. For example, in animal 
models, a strain of L. salivarius is able to induce caries, 
and another is able to make a biofilm model more cario-
genic (6).
Future directions 
Recently, oral lactic acid bacteria and bifidobacteria have 
been isolated and characterized for various oral health 
purposes, including caries, periodontal diseases, and ha-
litosis (6). The new probiotic products targeted for oral 
health purposes do not necessarily comprise the same 
species as products now in market (6). Genetically mo-
dified microbes bring a new dimension to the concept of 
probiotics. Their main thrush is on reducing the harmful 
properties of pathogenic strains naturally colonizing the 
oral cavity. The modified strain could then be used to 
replace the original pathogen. Also they could be used to 
enhance the properties of a potentially beneficial strain.
In field of oral immunology, probiotics are being used as 
passive local immunization vehicles against dental ca-
ries (7). Bacteriophages, viruses that kill bacteria, have 
been detected in oral pathogens, such as Actinobacillus 
actinomycetemcomitans, and they may play a role in 
the pathogenicity.  Subsequently, future studies should 
be conducted to investigate if phage therapy might be 
applied for oral and dental diseases in the same way as 
has been attempted for systemic infections. Furthermo-
re, prebiotic substances, which are nondigestible food 
ingredients believed to beneficially affect the gut micro-
flora, have already been tested in clinical trials (2). The 
selection of the best probiotic for oral health is also an 
issue that calls for further study (2).
Conclusion
Probiotics represent an upcoming field of research in 
oral medicine, the examination of the close relationships 
between oral health and our daily diet. It is a natural way 
of maintaining health and protecting oral tissues from 
disease, and data suggest that the potential benefits in-
crease with an early childhood start. It still remains to 
be seen, the extent to which probiotics are applicable to 
promoting oral health. Although the results of past stu-
dies are encouraging, still much needs to be done for 
identification of the probiotics that are best suited to oral 
use, as well as the most appropriate vehicles for its de-
livery.
References
Bonifait L, Chandad F, Grenier D. Probiotics for Oral Health: Myth 1. 
or Reality?. J Can Dent Assoc. 2009; 75: 585-90
Meurman JH. Probiotics: do they have a role in oral medicine and 2. 
dentistry?. Eur J Oral Sci. 2005; 113: 188–96.
Lilly DM, Stillwell RH. Probiotics: growth-promoting factors pro-3. 
duced by microorganisms. Science. 1965; 147: 747–8.
Schrezenmeir J, de Vrese M. Probiotics, prebiotics, and synbiotics-4. 
-approaching a definition. Am J Clin Nutr. 2001; 73: 361S–364S.
Teughels W, Van Essche M, Sliepen I, Quirynen M. Probiotics and 5. 
oral healthcare. Periodontol 2000. 2008; 48: 111–47.
Haukioja A. Probiotics and Oral Health.  Eur J Dent. 2010; 4: 348-6. 
55.
Çaglar E, Kargul B, Tanboga I. Bacteriotherapy and probiotics´ 7. 
role on oral health. Oral Diseases. 2005; 11: 131-7.
Twetman S, Stecksén-Blicks C. Probiotics and oral health effects 8. 
in children. Int J Paediatr Dent. 2008; 18: 3-10.
Haukioja A, Yli-Knuuttila H, Loimaranta V, Kari K, Ouwehand 9. 
AC, Meurman JH, et al. Oral adhesion and survival of probiotic 
and other lactobacilli and bifidobacteria in vitro. Oral Microbiol 
Immunol. 2006; 21: 326-32.
Flichy-Fernandez AJ, Alegre-Domingo T, Peñarrocha-Oltra D, 10. 
Peñarrocha-Diago M. Probiotic treatment in the oral cavity: an up-
date. Med Oral Patol Oral Cir Bucal. 2010; 15: e677-80.
Caglar E, Cildir SK, Ergeneli S, Sandalli N, Twetman S. Salivary 11. 
mutans streptococci and lactobacilli levels after ingestion of the 
probiotic bacterium Lactobacillus reuteri ATCC 55730 by straws 
or tablets. Acta Odontol Scand. 2006; 64: 314-8.
Çaglar E, Kavaloglu SC, Kuscu OO, Sandalli N, Holgerson PL, 12. 
Twetman S. Effects of chewing gums containing xylitol or probio-
tic bacteria on salivary mutans streptococci and lactobacilli. Clin 
Oral Investig. 2007; 11: 425-9.
Nikawa H, Makihira S, Fukushima H, Nishimura H, Ozaki K, Ishi-13. 
da K, et al. Lactobacillus reuteri in bovine milk fermented decrea-
ses the oral carriage of mutans streptococci. Int J Food Microbiol. 
2004; 95: 219-23.
Näse L, Hatakka K, Savilahti E, Saxelin M, Pönkä A, Poussa T, 14. 
et al. Effect of long-term consumption of a probiotic bacterium, 
Lactobacillus rhamnosus GG, in milk on dental caries and caries 
risk in children. Caries Res. 2001; 35: 412-20.
Grudianov AI, Dmitrieva NA, Fomenko EV. Use of probiotics Bi-15. 
fidumbacterin and Acilact in tablets in therapy of periodontal infla-
mmations. Stomatologiia (Mosk). 2002; 81: 39-43.
Twetman S, Derawi B, Keller M, Ekstrand K, Yucel-Lindberg T, 16. 
Stecksen-Blicks C. Short-term effect of chewing gums containing 
probiotic Lactobacillus reuteri on the levels of inflammatory me-
diators in gingival crevicular fluid. Acta Odontol Scand. 2009; 67: 
19-24.
Krasse P, Carlsson B, Dahl C, Paulsson A, Nilsson A, Sinkiewicz 17. 
G. Decreased gum bleeding and reduced gingivitis by the probiotic 
Lactobacillus reuteri. Swed Dent J. 2006; 30: 55-60.
Shimauchi H, Mayanagi G, Nakaya S, Minamibuchi M, Ito Y, Ya-18. 
maki K, et al. Improvement of periodontal condition by probiotics 
e154
J Clin Exp Dent. 2011;3(2):e150-4.                                                                             Probiotics and oral health.
with Lactobacillus salivarius WB21: a randomized, double-blind, 
placebo-controlled study. J Clin Periodontol. 2008; 35: 897–905.
1Kõll-Klais P, Mändar R, Leibur E, Marcotte H, Hammarström L. 19. 
Mikelsaar M. Oral lactobacilli in chronic periodontitis and perio-
dontal health: species composition and antimicrobial activity. Oral 
Microbiol Immunol. 2005; 20: 354-61.
Riccia DN, Bizzini F, Perilli MG, Polimeni A, Trinchieri V, Ami-20. 
cosante G, et al. Anti-inflammatory effects of Lactobacillus brevis 
(CD2) on periodontal disease. Oral Dis. 2007; 13: 376-85.
Haraszthy VI, Zambon JJ, Sreenivasan PK, Zambon MM, Gerber 21. 
D, Rego R, et al. Identification of oral bacterial species associated 
with halitosis. J Am Dent Assoc. 2007; 138: 1113-20.
Kang MS, Kim BG, Chung J, Lee HC, Oh JS. Inhibitory effect 22. 
of Weissella cibaria isolates on the production of volatile sulphur 
compounds. J Clin Periodontol. 2006; 33: 226-32.
Husni RN, Gordon SM, Washington JA, Longworth DL. Lactoba-23. 
cillus bacteremia and endocarditis: review of 45 cases. Clin Infect 
Dis. 1997; 25: 1048-55.
Salminen MK, Tynkkynen S, Rautelin H, Saxelin M, Vaara M, 24. 
Ruutu P, et al. Lactobacillus bacteremia during a rapid increase 
in probiotic use of Lactobacillus rhamnosus GG in Finland. Clin 
Infect Dis. 2002; 35: 1155-60.
